A karyotype of the mitotic chromosomes of the house mouse has been prepared based upon quinacrine fluorescence patterns. All 19 pairs of autosomes and the X and Y chromosomes have been identified. Examination of the chromosomes of the following translocation stocks, T(11;?)lAld, T(3;?)6Ca, T(2;9)138Ca, T(2;12)163H, and T(9;13)19OCa, have led to the tentative assignments of autosomal linkage groups (LG) Meiotic studies of the house mouse, Mus musculus, have been very informative (1), but mitotic studies have been restricted by the limited variation in morphology of the chromosomes, all of which are acrocentric with small gradations in length. The only translocations that could be detected in stained preparations of mitotic chromosomes involved a marked change in length, such as the presence of a minute chromosome in the T6 (2) and one very long and one very short chromosome in the T190 (3), or the formation of a metacentric chromosome, as in the T163 (4). Bennett (3), who gives a brief review of prior cytologic studies, used the secondary constrictions in several chromosomes to help divide the complement into pairs. She was unable to detect any abnormality in T138.
Meiotic studies of the house mouse, Mus musculus, have been very informative (1) , but mitotic studies have been restricted by the limited variation in morphology of the chromosomes, all of which are acrocentric with small gradations in length. The only translocations that could be detected in stained preparations of mitotic chromosomes involved a marked change in length, such as the presence of a minute chromosome in the T6 (2) and one very long and one very short chromosome in the T190 (3), or the formation of a metacentric chromosome, as in the T163 (4) . Bennett (3) , who gives a brief review of prior cytologic studies, used the secondary constrictions in several chromosomes to help divide the complement into pairs. She was unable to detect any abnormality in T138.
It was recently reported that quinacrine and quinacrine mustard are bound to the DNA of human chromosomes in such a highly specific manner that each chromosome can be identified by its pattern of quinacrine fluorescence (5) . Furthermore, the fluorescence patterns of chromosomal segments do not appear to be altered by translocation (6) .
The accuracy of the quinacrine fluorescence technique of chromosome identification, and the availability of numerous potentially overlapping translocations in the house mouse, suggested to us the possibility of assigning the known murine linkage groups (LG) involved in these translocations to their specific chromosomes.
MATERIALS AND METHODS
Standard inbred and hybrid mice were purchased from The Jackson Laboratory, as were translocation stocks T(3;?)6Ca and T(2;9)138Ca. Translocation stocks T(2;12)163H,T(11;?)-lAld, and T(9;13)19OCa were obtained from the M.R.C.
Abbreviation:
LG, linkage group.
Radiobiology Research Unit, Harwell, through the courtesy of Dr. Mary Lyon. These will be called T1, T6, T138, T163, and T190. All except T190 were studied in the homozygous state. All the translocations were radiation-induced and the origins (7), genetics (8) , and configuration at the pachytene stage of meiosis (9) large proportion in metaphase) were collected by washing the cell surface twice with calcium-and magnesium-free phosphate-buffered saline, followed by a 5-min treatment of the surface with 3 ml per flask of 0.25% Viokase. Cells from 5-7 flasks were pooled, and Colcemid was added to a final concentration of 0.5 ,g/ml. Cells were immediately pelleted by centrifugation at 500 g for 10 min, resuspended in 10 ml of 0.032 M KCl, and incubated at 37°C for 5 min. 0.5 ml of freshly prepared fixative (methyl alcohol-glacial acetic acid, 3:1) was added, and the suspension was centrifuged at 200 X g for 5 min. The pelleted cells were resuspended in 5 ml of fresh fixative for up to 3 hr at room temperature, and the fixative was later changed three times. One to two drops of the cell suspension were dropped on cold, wet slides tilted at an angle of 300 and air-dried. This procedure produces metaphase spreads in which the two chromatids of each chromosome lie close together and are relatively long. Slides were stored at 4°C. The prepared slides were stained by immersion in a solution of quinacrine mustard (approx. 50 ,ug/ml) or quinacrine dihydrochloride ("Atabrine," Winthrop, 4 the X. This is the first time that it has been possible to identify cytologically the mitotic chromosome that contains each linkage group. We have made tentative assignments of six of the autosomal linkage groups as well as identifying the X. As other translocations are studied, it will be possible to identify the mitotic chromosomes associated with the remaining linkage groups, thus resolving the question of whether each linkage group is on a separate chromosome. Since none of the linkage groups is as long as the mouse chromosomes, which range from 75 to 125 centimorgans, it has remained theoretically possible that two linkage groups are on a single chromosome (7) .
A few investigators have prepared maps of mouse chromosomes at the pachytene stage of meiosis (1, 9) and made tentative assignments of a number of linkage groups. The accuracy of this technique is in doubt, especially since two of the chromosomes were reported to be metacentric, whereas The study of somatic cells, frequently maintained in culture, is becoming increasingly useful in analyzing many problems in the genetics of higher organisms, including the mouse. Genetic variants are known for at least 20 markers which can be studied in somatic cells, and this number could be greatly increased by the development of interspecific somatic cell hybrids from which mouse chromosomes are preferentially eliminated (12) . Since the quinacrine fluorescence patterns of chromosomes appear to be unchanged in interspecific hybrids (13) , specific mouse chromosomes could be identified and their presence correlated with that of proteins of mouse origin. In this way, many additional genetic functions could be identified and each gene assigned to its linkage group, thus adding to the known genetic loci of morphological, antigenic, and biochemical markers which have already been assigned to linkage groups of the mouse (14) .
The availability of a method for identifying each mouse chromosome should make it possible to resolve other problems in mouse cytogenetics. For example, only two translocations of the Robertsonian type have been detected using semi3terility as an indication of a potential translocation heterozygote. Since in the reported case of T163 fertility was not markedly reduced (4) , it is possible that this type of translocation is more common but has remained undetected. 
